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A1STRACT 
This paper analyses the coal/supply situation as i t pertains 
t o the a v a i l a b i l i t y f o r subst i tut ion in Kenya. I t is a part of a study, 
Coal/Fuel O i l Subst i tut ion Po ten t i a l s in the Kenyan Economy which,in 
nu tshe l l , i nves t i ga t es the subst i tut ion potentials in the Kenyan Economy 
ther assesses the impl icat ions o f such potentials to both dependence 
r t ed crude o i l and the capab i l i t y of the economy to adjust in l ight 
i envisaged developments. The f i r s t development is the changing 
qua l i t y o f the bulk o f crude o i l on which Kenya depends. The second is 
the increasing demand f o r superior products which is expected to evolve, 
both in absolute and r e l a t i v e terms, as the economy grows. 
The po t en t i a l f o r these development to a f fec t the fuel o i l supply 
i s high. I f the e f f e c t i s nega t i v e , the issue of substitution becomes 
necessar i l y a v i t a l po l i cy considerat ion. Coal i s , by and large, seen as 
an immediate opt ion. Accordingly at a l l levels of policy consideration, the 
a v a i l a b i l i t y o f coal as a subst i tute must be conceived, at least , as 
probable. 
The paper underscores two bas ic supply conditions. The f i r s t is 
the mineral nature o f coa l commodity. And, the second is the dependence 
on imported coal which t h e o r e t i c a l l y can be procured from any outside 
source. I t has been, t h e r e f o r e , necessary to establish the basic mineral 
suppl. concepts and approach the Kenyan coal avai labi l i ty from global 
•upply framework. 
With these as the background the paper analyses the world supply 
s i tua t i on and from th i s ex t rapo la tes t o put the Kenyan supply situation into 
re levant perspect i ves . In t h i s task the fuel o i l and coal consumptions 
in Kenya are reviewed and analysed in order to identi fy energy gaps and coal 
consumption po t en t i a l s . The conclusion is that, by and large, avai labi l i ty 
po t en t i a l s i s high to a degree where Kenya would be capable of diversifying 
the supply source not only to meet her coal requirements but also to 
ensure a reasonable degree o f supply security. 
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''INTRODUCTION 
• K6riya^Ert^jgy^ Syst6ft» 'OptlahS Aftd' S t l t a t i 6 f t/Pass f o l l i t i e s 
Table 1 shows the Kenyan supply and demand structures. Supply 
and demand conditions as we l l as and production and use o f technologies 
are the fundamental factors f o r energy option and i n t e r f u e l substitution 
possibi l i t ies . Supply condi t ions and production techno log ies determine 
energy avai labi l i ty by quant i t y , qua l i t y and type. Demand creates the 
market and establishes the pattern o f enery consumption. Technology 
determines lbboth the pattern o f use and the f l e x i b i l i t y in u t i l i za t i on 
of available energy types. A l l these f a c t o r s must be mutually favourable 
substitution 
for interfuel '/to be possible in an economy. 
As the table shows, on the supply s ide » the Kenyan economy 
depends on seven sources o f energy. However, one source, crude o i l , 
is jnot used directly as a source o f energy. I t i s r e f i n e d into 
several products, most o f which are used as d i r e c t sources o f energy. 
In Kenya» crude o i l is imported and r e f i n ed in Mombasa in to several 
products; nine of which are used as sources o f energ ies r o r . d i f ferent 
applications1. Fuel o i l i s one o f such crude o i l f u e l products. Overall, 
crude o i l should be seen as a broader energy source. 
2 
Of the Kenyan e n e r g y s o u r c e s , c r u d e o i l and coa l are 
a l l imported. However, with h y d r o e l e c t r i c i t y only about 13 per cent is imported. 
Uganda is the sole source o f the imported hydroe l ec t r i c i t y . In other 
words, the \ bulk of hydroe l ec t r i cx ty , a l l woodfuel , wind, so lar and 
geothermal energies are supplied from domestic sources. 
t t< 
Considering the whole Kenyan economy, woodfuel i s the leading 
energy source. I t supplies about 80 percent o f the economy's energy 
requirements. Crude o i l ranks second, fo l l owed by hyd roe l e c t r i c i t y , coal 
and geothermal. The extents o f the r o l e s played by wind, so lar and other 
biomass related energies have not so f a r been sys temat ica l l y documented. 
However, r e la t i ve ly , their u t i l i z a t i o n s are s t i l l l im i t ed . 
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The processes which support the Kenyan energy supply system are 
'V « * 
also shown in the table- Categor i zed as supply mechanisms, they are part 
of ident i f i cat ion, extract ion and t r a n s f e r processes which are undertaken 
to availenergy sources f o r d i f f e r e n t uses in the Kenyan economy. To 
a greater degree, these processes are energy source s p e c i f i c , implying 
that d i f f e rent modes and technologues, depending on energy types are 
used in order to avai l energ i es f o r consumption in t h i s economy. 
On the demand s i d e , the t a b l e shows end users and annual 
consumption by energy type . Const i tu t ing the energy demand structure in 
Kenya are: 1) Industrial Sec to r ; 2 ) Transport s e c t o r ; 3 ) Commercial 
Sector; 4) Residential s e c t o r ; 5 ) Publ ic s e c t o r ; 6) and Secondary energy 
e lectr ic sector. Res ident ia l s e c t o r i s the l a r g e s t consumer o f energy. 
I t consumes about 7 m i l l i o n tonnes o f o i l equ iva lent ( t o e ) , which is 
supplied predominantly by woodfue l . The end use energy forms are 
varied but not necessar i l y energy source s p e c i f i c . They are: heat, 
l i gh t , sound and mechanical power. However, the end use technologies 
, s igni f icant ly vary; thereby , as discussed l a t e r i n t h i s t e x t , 
i 
influencing the p o s s i b i l i t i e s and/^^ ten t o f i n t e r f u e l subst i tut ion in the 
economy. 
Duality of the Kenyan Economy and Energy Use 
Dualism of the deve lop ing economies sometimes makes i t necessary 
that, in order to avoid d i s o r t a t i o n s and g e n e r a l i z a t i o n s , macro economic 
related analyses be based on a dualism model. The model presumes a 
devision of a developing economy in to two: modern and t r a d i t i o n a l (non-
modern )sectors. 
r. 
Of necessity the dual c h a r a c t e r i s t i c s g r e a t l y in f luence the 
.an r , , c 
patterns of energy use , ' a c tua l s i g n i f i c a n e o f energy types and the 
f l e x i b i l i t i e s in energy use. i t i s a major f a c t o r underlying 
the relationship between demand s i t u a t i o n and i n t e r f u e l subst i tut ion 
poss ib i l i t i es . 
- <4 -
The modern sec tor i s character ized by high productivity, 
commercialism, modern technolog ies high energy dependence, high ef f ic iency 
of energy use, and dependence on premium energy sources, among others. 
J Accordingly, use o f woodfuel in the Kenyan economy is s t i l l confined primarily 
to the t r a d i t i o n a l sec tor . The modern sector i s the major consumer of other 
types of energy. The consumption proport ions for these fuels in-'the modern 
sector a lone , changes considerably. Crude o i l now leads as the proportion 
of i t s contr ibut ion to sec to ra l energy requirements increases to 74 percent. 
Seen in terms of crude o i l f u e l products' and other energies' 
contributions t o the modern s ec t o r , d i e s e l f u e l ranks f i r s t ; followed by 
fuel o i l and h y d r o e l e c t r i c i t y , in that order . The f i r s t contributes about 
21 percent, the second, about, 20 percent and third about 19 percent. Thus, 
: . .. i 
the two products o f crude o i l and hydroe l ec t r i c i t y contribute about 60 
percent o f the Kenyan modern s e c t o r ' s energy requirements. Also, i t can 
be observed tha t , i f the contr ibut ion of the crude o i l is analysed 
in terms o f the • contr ibut ion o f i t s products, hydroelectricity becomes a 
third contr ibutor t o the modern s e c t o r ' s energy requirements. 
Energy Subst i tut ion P o s s i b i l i t i e s and Coal/Fuel Oil Dichotomy in 
Kenya 
A u •' ' •1 • 
In theory i n t e r f u e l subst i tu t ion poss ib i l i t ies can be as numerous as 
interfueJ permutations or combinations would allow. Similarly, the extent 
I of the subst i tu t ion would not be r es t ra inab le . Energy is required 
primarily t o provide end use energy forms: l i g h t , sound, heat, and 
mechanical energy. In theory any energy source is convertable into these 
forms. 
But, as already been indicated ea r l i e r i,n this text, in practice 
in ter fue l subst i tut ion p o s s i b i l i t i e s as we l l as the extent of such 
substitutions are t e chn i ca l l y determined by: 1) energy supply situation; 
2) energy demand s i tua t i on ; and 3) end use technologies. Thus in the 
absence o f any strong de l i b e ra t e energy source diversi f icat ion strategy 
or other p o l i c y in t e rven t i ons , these f a c t o r s primarily account for energy 
source d i v e r s i t y which may character ize an energy system in an economy. 
Their impl icat ions and s i gn i f i e anes d i f f e r with the phase of energy flow in the 
system. 
The major impl icat ion o f technology, and the end, t o substitution 
possibi l i t ies derives from the f a c t that technology makes an end use energy 
specif ic. I t restrains the extent o f subst i tu t ion and l i m i t s substitution 
possibi l i t ies even where energy supply and demand condit ions may be 
conducive to bread in te r fue l subs t i tu t i on opt ions. 
• " ' : : '£.'!.'' " ""I . " . JUll : +•.; 
I t is this impl icat ion of the end use technology which limits o u r 
option to coal for substitution o f f u e l o i l in the Kenyan modern sector. 
From energy supply s i tuat ion stand po in t , h y d r o e l e c t r i c i t y would appear well 
ahead of coal. Hydropower, which i s the source o f th i s energy, has a 
national base with high p o t e n t i a l s i t e s su i tab le f o r connections to the 
national grid system for transmission and u t i l i z a t i o n in d i f f e r e n t parts in the 
economy. Furthermore micro hydropower s i t e s with high energy potentials 
for small local industrial a c t i v i t i e s do ex i s t in Kenya. Other qualities 
which may position hydropower as a super ior option in an economy like that 
3 
of Kenya have been s u f f i c i e n t l y discussed by th i s author elsewhere . 
f 
But, the technologies f o r the processes where f u e l o i l is 
currently used as the source o f energy would make h y d r o e l e c t r i c i t y an 
e f f i c i ent energy source. For instance some o f the processes are supported 
by aerodynamics, thermodynamics as we l l as phys ica l s tates which can be 
provided only by air and gases invo lved in and evolved froin respect ive ly , 
combustion of fuel o i l . Thus heat t r ans f e r would require dynamics of f lue 
gases and chemical reaction may requ i re a suspending media o f f e r e d by a ir and 
other gases in the combustion v ec to r s , as w e l l as, a s ta t e o f equilibrium 
created by the presence o f such media. On the other hand the amount of 
heat, or the leve l of temperature, required end use may .not be high 
enough to warrant use of h y d r o e l e c t r i c i t y . 
In summary, although supply s i t u a t i o n , coet re lat ionships and the 
Kenyan national policy may favour use o f h y d r o e l e c t r i c i t y , and not the foreign 
based coal, for fuel o i l Subs t i tu t i on , technolog ies o f end uses do not 
favour this type of i n t e r fue l subs t i tu t i on . This leaves us with coal/fuel 
o i l substitution as the only v i ab l e opt ion. 
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Kenya Coal/Fuel O i l Subs t i tu t i on , P o l i c y Imp l i ca t i ons and 
A n a l y t i c a l Framework 
Coa l/ fue l o i l subs t i tu t i on has become an important energy pol icy 
issue in Kenya. This importance de r i v es from two major reasons. F i r s t , 
subs t i tu t i on i s seen as an energy management mechanisms through which 
desiratr le energy conservat ion and d i v e r s i f i c a t i o n can be achieved. 
Second i t may he lp develop the economy's c a p a b i l i t y t o cope with the 
emerging s i t u a t i o n o f inc reas ing dependence on how qua l i t y crude o i l which 
must be processed t o meet the inc reas ing demand f o r high q u a l i t y petroleum 
products. Re f ine ry output f o r f u e l o i l and output f o r high q u a l i t y 
products tend t o be nega t i v e l y c o r r e l a t ed and an appropr iate production 
mix i s . c r u c i a l i f the requirements f o r s e c t o f s which depend on them have to 
be met. To the ex ten t that subs t i tu t i on a f f e c t s the f u e l o i l demand, i t i s 
•••'•< i • . V • V. " ' 
seen as a poss ib l e s o lu t i on . 
However, i n subs t i tu t i on , supply s i tua t i on o f the subst i tute 
becomes a fundamental cons iderat ion . P a r t i c u l a r l y at a p o l i c y consideration 
l e v e l , the a v a i l a b i l i t y o f the subs t i tu te must be conce ived, at l e a s t , as 
probable. This s e c t i o n , t h e r e f o r e , covers a very s i g n i f i c a n t issue 
regard ing the c o a l / f u e l o i l subs t i tu t i on in Kenya. 
Kenya coa l supply s i t u a t i o n i s charac te r i zed by two major basic 
condi t ions are g r e a t l y l inked t o i n - s i t u status o f the commodity. The 
second i s that Kenya having no known coa l depos i t , depends onthe 
i n t e rna t i ona l market as the supply source. Of n e c e s s i t y , t h e r e f o r e , a 
framework o f a complete ana lys is o f coa l a v a i l a b i l i t y . For subst i tut ion in 
Kenya must be based on these bas i c cond i t i ons . ' 
The f i r s t cond i t i on requ i res that concepts o f resources and 
rese rves be w e l l understood. Furthermore, the status o f resources and 
r e s e r v e s , the r e l a t i onsh ips between resources and rese rves as we l l 
as the r e l a t i onsh ips between reserve and production be adequately 
e s t ab l i shed . The second cond i t i on requires tha t : ( a ) the above tasks be 
accomplished on a g l oba l bas is and ( b ) the i n t e r n a t i o n a l market be 
s u f f i c i e n t l y analysed t o i d e n t i f y the f a c t o r s pe r t inen t t o coa l supply 
s i t u a t i o n so as t o even tua l l y knew how these f a c t o r s i n t e r p l a y t o r e l a t e t o the 
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Kenyan coal a v a i l a b i l i t y cond i t i ons . Beyond resource/reserve s i t u a t i o n 
these factors inc lude : product ion capac i t i e s o f coa l producing nat ions ; 
their export c a p a b i l i t i e s ; the i n t e r n a t i o n a l f r e i g h t industry behaviour 
and character is t ics ; a l t e r n a t i v e uses o f c oa l ; and i n t e r n a t i o n a l coal;L ' :-
trading pattern and import/export p r e f e r ences . 
ORGANIZATION 
F i r s t , in add i t i on to the f o r e go ing t e x t , t h i s s e c t i on explores the 
conceptual aspects o f r esources , r eserves and supply and presents coa l 
supply system model. The model i d e n t i f i e d l i nk ing f a c t o r s and examined the 
types of dynamics which a f f e c t the s tatus o f , and the r e l a t i o n s h i p s between, 
resources, reserves and coa l supply . Second, g loba l status o f resources 
and reserves has been analysed. At th i s s t a g e , the quant i ty o f r eserves and 
resources; the i r d i s t r i b u t i o n by country; the reserve/resource r e l a t i onsh ip 
as wel l as reserve/product ion r e l a t i o n s h i p , by country in terms o f 
ra t i os , have been demonstrated. Eventua l ly t h e i r imp l i ca t i ons t o * supply 
situation are discussed. 
Next, an> ana lys is o f the i n t e r n a t i o n a l coa l market i d e n t i f i e d 
k£y supply parameters: ( a ) export capac i t y ; ( b ) i n t e r n a t i o n a l f r e i g h t industry 
characteristics and behav iour ; and ( c ) a l t e r n a t i v e uses o f c ca l ; t r a c i n g 
patterns and import/export p r e f e r ences . 
Their impicat ions are concurrent ly d iscussed. This s e c t i on 
is followed by an o v e r a l l summary o f supply imp l i ca t i ons and ex t r apo l a t i on o f 
ident i f i ed basis cond i t ions t o i n t e r p r e t the imp l i ca t i ons on p o t e n t i a l coal 
a va i l ab i l i t y ' t o the Kenyan market. The Kehyan supply p i c tu r e i s , f u r the r 
handled by looking at the s i tua t i ons p r e v a i l i n g at the ac tua l coa l 
sources. Although Tanzania i a net one o f the current supp l i e r s , i t i s 
treated under th i s s e c t i o n f o r a number o f s p e c i a l reasons which are 
articulated in the t e x t . 
The f i n a l par t rev iews the consumption o f coa l and f u e l o i l i n Kenya 
and estiaates the p o t e n t i a l and minimum expected requirements on the bas is o f 
scenario which e l im ina tes use o f f u e l o i l by assuming complete subst i tu t ion . 
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CONCEPTS OF RESOURCES AND REVERVES AND COAL SUPPLY MODEL 
As impl ied e a r l i e r in the t e x t i t i s underscored here that any 
meaningful ana lys i s o f a mineral commodity supply s i tua t i on must s tar t by 
e s t ab l i sh ing the concepts o f 
resources and r ese rves . Thece two concepts 
should be understood because they descr ibe fundamental components o f 
mineral commodity supply systems. I t i s fu r the r necessary t o understand 
the r e l a t i onsh ip s w i th in the supply system o f which these components 
are par t . The re f o r e t h i s sub-sect ion reviews these concepts and presents 
a conceptual coa l supply model which shows: the r e l a t i onsh ips between 
resource , r e s e r v e s , and supply as w e l l as the elements whose dynamics 
underly the r e l a t i o n s h i p s and convers ion processes. 
Although the terms resources and reserves in r e l a t i o n t o mineral 
commodity endowments are f r equen t l y used in te rcheab ly , t e c h n i c a l l y , they are 
d i f f e r e n t i n meaning. Consequently, the aspects o f the supply System they 
descr ibe are not only d i f f e r e n t but a lso have d i f f e r e n t imp l i ca t i ons to 
mineral commodity supply s i tua t i ons . 
Resources are mineral i n - s i t u depos i ts which are t6 some extent 
known t o e x i s t or sometimes can be i n f e r r e d t o e x i s t but cannot be exploited 
b e n e f i c i a l l y due to i n h i b i t i o n s by socio-economic, t e chno l o g i ca l and 
i n s t i t u t i o n a l condi t ions as w e l l as due t o the s t a t e o f knowledge. At 
l e a s t one o f these se t s o f cond i t i ons must change favourab ly in order to 
make the resource depos i t subject to b e n e f i c i a l e x p l o i t a t i o n s . This 
r e s u l t s in a change in the p o s i t i o n o f the depos i t as p o t e n t i a l supply 
source. The change converts a resource t o a r e s e r v e . 
Reserves are thus those depos i t s which have been s u f f i c i e n t l y 
•v i d e n t i f i e d , are known to the Sxtent tha t they can be b e n e f i c i a l l y ' , 
e x p l o i t e d , using the e x i s i t n g technology and, under the p r e v a i l i n g soc io -
economic condi t ions and w i th in a f e a s i b l e i n s t i t u t i o n a l framework. Reserves 
can, f u r t h e r , be d i v ided in to two sub -ca t ego r i e s . The f i r s t cons is ts o f the 
deposi t ' s which are known to e x i s t but have not been developed because of lack 
o f i n f r a s t r u c t u r e s and f a c i l i t i e s necessary f o r t h e i r e x p l o i t a t i o n . The 
second cons i s t s o f the depos i t s which are be ing exp l o i t ed and hence have 
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been developed through constructing infrastructures and faci l it ies 
necessary for their exploitation. They are associated with operating mines. 
For them production is the only major process required for conversion to 
active supply sources. 
Figure 1 shows the mineral supply model integrating resources, 
reserves and supply and those elements whose dynamics can transform a 
•deposit from jro&ources, to and reserves to actual supply. The positions 
of deposits are reversabla -through, reverse -dynamics and relatively slow 
forward -dytajonics or a stagnation. 
From the foregoing text and the figure referred to the 
hierachies within a mineral supply system can be set. The reserves 
associated with operating mines are the immediate source of supply. The 
requireaents for transformation to actual supply are basically operational 
in nature. They are: production; shipment; and trade. The infrastructures 
and facilities requires to support these operations are assumed to be 
existing. The next immediate supply source are those reserves which are 
yet to be developed through constructing mines, infrastructure and 
facilities which are necessary for exploitation. Tb« resources occupy the last 
position. 
STATUS OF COAL RESOURCES AND RESERVES 
It was observed earlier that Kenya, having no known coal deposit, 
depends on the international sources. On the basis of cohvential economic 
theory pertaining to international trade, any country which has coal 
resources and reserves has a comparative advantage over Kenya with respect 
to coal production. In other words, any country with coal deposit is a 
potential exporter of coal to Kenya. All the world resources and reserves 
are thus potential supply bases for coal required by Kenya for coal/fuel 
oil dubstitution. Therefore, the analysis of the status of f global coal 
resources and reserves provides a bottom-line framework for a logical 
interpretation of the Kenyan supply situation. 
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Figure 1: Coal Supply Model 
The cha rac t e r i s t i c s o f the status o f primary concern here are: 
(1 ) quantity; ( 2 ) g l oba l d i s t r i bu t i on ; and ( 3 ) resource - reserve 
relationship. These cha rac t e r i s t i c s are presented in tab le 2. 
Quantity and Global D is t r ibut i on 
Table 2 shows that the world resources stands at about 10.75 X 10^ 
million tons of coa l equiva lent (mtce ) . The reserves are about 0 .7 X 106 
mtee. The table fu r the r shows the d i s t r i bu t i on o f the world resources. At 
a continental l e v e l the deposits are f a i r l y widespread as each continent 
has a substantial propor t ion . However, on country bas i s , coa l resources 
are more or less concentrated in the Sov iet Union and the United S ta t e s . 
Soviet Union has about 45 per cent o f the world resources and the United 
States about 24 per cent. In other words, about 70 per cent o f the world 
ceal resources i s located in only two countr ies . Although th is proport ion 
suggests a considerably high concentrat ion i n ownership and contro l o f 
world coal resources, the remaining proport ion i s considerably wide spread. 
I t is shared by a' l a rge number o f countr ies . P r e c i s e l y , resources 
outside the USSR and USA are shared by more than ten countr ies with the 
People's Republic o f China, Poland, Aus t ra l i a , Canada ad and the United 
Kingdom, each, having s i z eab l e share. Thus, in general even on the b a s i s ° f 
distribution by country, the world coal resources are considerably wide ly 
distributed. . V 
• \ 
\ 
For reserves on bas is o f cont inenta l d i s t r i b u t i o n , aga in, the 
deposits are considerably widespread. By country d i s t r i bu t i on , the 
United States leads by having 17 per cent. I t i s f o l l owed by the Peop l e ' s 
Republic of China which owns 15 per cent. The remaining countr ies own 
signif icant proport ions , ranging from 1 t o 9 per cent. Thus o v e r a l l , 
the reserves are more w ide ly d i s t r ibu ted than resources . 
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Imp l i ca t i ons of Global Distr ibution to Supply 
• i '• ' , • '' ' jj 
Dis t r i bu t i on o f t h i s type has two major implications to world 
coa l supply s i tua t i on . The f i r s t i s that i t ensures regional ava i lab i l i ty 
o f coa l and a l so f a c i l i t a t e s r e g i o n a l se l f - su f f i c i ency . Coal i s l ike ly to 
be a v a i l a b i l i t y o f coa l and a l so f a c i l i t i e s regional se l f -su f f i c i ency . , 
Coal i s l i k e l y t o be a v a i l a b l e on reg iona l basis thus reducing chances of world 
wide r e g i o n a l imbalances. The second implication partains to the e f f e c t on 
the i n t e r - r e g i o n a l or i n t e rna t i ona l trades in situations where such trades 
are necess i taed by e i t h e r r e g i ona l imbalan<53s or export/import preferences. 
The r e l a t i v e l y low concentrat ion of resource/reserve ownership and control 
which are inherent i n t h i s kind o f d istr ibut ion is not conducive to mono-
p o l i s t i c or o l i g o p o l i s t i c p rac t i c e s which might subject the international 
coa l market t o c a r t e l . In other words, the distribution would subject the 
wor ld market t o a reasonable l e v e l o f healthy competitions thereby 
enabl ing coa l from d i f f e r e n t sources t o reach any given market so long as 
costs and shipment r e l a t e d f a c t o r s a l low. Export d ivers i f i cat ion strategy, 
which i s discussed l a t e r in t h i s t e x t , would therefore be based purely on the 
motives t o reduce market r i s k s other than to exercise monopoly powers in 
the i n t e r n a t i o n a l coa l market. 
Resource/Reserve Re lat ionships 
The r e l a t i onsh ip s between resources and reserves are also shown in 
Table 2. These are shown by country and also fo r the world, as a whole, as 
reserve/resource r a t i o s . I n essence these ratios are comparison bases 
i n d i c a t i v e o f r e l a t i v e aboundance o f two categories of coal endowment: those 
which are e x p l o i t a b l e under the e x i s t i n g socio-economic conditions; the 
p r e v a i l i n g i n s t i t u t i o n a l arrangements; and the present the state of 
knowledge and t e c h n o l o g i c a l condi t ions and those which cannot be exploited 
u n t i l , at l e a s t , the s t a t e o f one o f the above favourably changes. 
Except f o r the Republic o f South Afr ica , Poland and Botswana, the 
r a t i o s are low. The o v e r a l l r a t i o f o r the world is about 0.06. The low 
r a t i o s which charac te r i z e the reserve/resource relationships suggest that 
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only small a portion of the world coa l endownment i s e x p l o i t a b l e under the 
exist ing conditions. There a r e , however, excep t i ons , with higli ra t i os . 
They are countries, where, in comparison with most o f t the industr ia l i zed 
world, the extents of exp lorat ion o f coa l have been l im i t ed . In other 
words, the high rat ios tend t o r e f l e c t l i m i t e d knowledge on the resource 
situation; a situation which i s a common c h a r a c t e r i s t i c o f the states of the 
knowledge on mineral resources in reg ions where only l im i t ed explorat ion 
ac t i v i t i es have been undertaken. 
Implications o f the Re la t ionsh ips t o Supply 
Overall the low r a t i o s observed above have f a vou rab l e 
implications to coal supply s i t u a t i o n . They suggest good prospects for 
coal ava i l ab i l i t y , par t i cu lar ly in the long run. Put d i f f e r e n t l y , coal 
deposits are far from being deple ted as the bulk o f them are s t i l l f a l l i ng 
under supply base category which, with favourable changes can be converted 
to actual sources of supply. 
WORLD PRODUCTION OF COAL 
Table 3 shows wor ld production o f coa l and a l so the distribution 
by country. Distribution o f the wor ld coa l product ion i s s im i l a r t o that 
of the world resources. Those countr ies wi th b i g g e s t resources are also 
the largest cc i l producers. The United Sta tes tops in coa l production, 
producing about 25 per cent o f world product ion. The second i s the Soviet 
Union, producing 23 per cent . The t h i r d i s the P eop l e ' s Republic of China, 
producing about 21 per c «n t . Although the three mentioned countries control 
more than 65 per cent of world coa l product ion the remaining 35 per cent is 
widely spread among severa l c o u n t r i e s , with even deve lop ing countries of 
Afr ica producing s i gn i f i cant p ropor t i ons . The imp l i ca t i ons o f global 
distribution of coal production i s s im i l a r t o those o f d i s t r i bu t i on of 
resources and reserves. 
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Table 2: ' " W.yid/Coal • Resources' and' R_6g6rv6s • by;c^urttry 
Country Resources 
•(Mtce). x. 1 « -IX J 
Reserves 
* (Mtce) % 
Reserve/'" 
''Resources 
(Rat io ) 
Aus t ra l i a 600,000 6.00 32,800 5.00 .0.05 
Canada 323,036 3.00 4,242 1.00 .0.01 
Peop l e ' s Republ ic o f 
China 1,438,045 13.00 98,883 15.00 0.07 
Federal Republic o f 
Germany "246,800 2.00 34,419 5.00 0.14 
India , t 81,019 1.00 12,427 2.00 0.15 
Poland 139,750 1.30 59,600 9.00, 0.45 
Republic o f South A f r i c a 72,000 1.00 .43,000 6,00 • 0.60 
United Kingdom 190,000 2.00 45,000 7.00 0.24 
United Sta tes 2,570,398 24.60 109,900 17.00 0.04 
Sov ie t Union 4,860,000 45.00 56,711 9.00 0.01 
Botswana 16,000 0.15 9,946 1.00 0.62 
Mozambique 3 ,S50 0.04 341 0.001 0.09 
Swaziland 14,200 0.13 2,868 0.004 0.20 
Tanzania 1,590 0.01 453 0.001 0.28 
Zambia 130 2.01 45 2.001 0.35 
Zimbabwe 29,200 0.270 3,124 0.005 ' 0.11 
Other Countries 164,094 1.50 49,196 0.070 0.30 
k * s 
To ta l 
Source: 
A 
50^212- - • -ino; • ; ;662,932 ; j^; lop-; ; ; ; ; ;0 .06 ' . 
Up dated from: Coal -Br idge to the Future-Report of the World Coal 
Study, Mimrod Press j, Boston. 1980 Mineral Industry of Afr ica , 
Bureau o f Mines o f the United States Department of Inter ior , 
Washington, 1984. Energy Environment and Development in Afr ica ; 
SADCC: Energy and Development to the Year 1980, Be i jer Inst i tute, 
Stockholm; 1984. 
- 15 - alDS/WP 454 
Table 3: World Coal Annual Production by Country 
Court try • Production 
(Mtce ) 
Percentage 
Australia 45.7 2.1 
Canada 28.9 1.3 
Peoples Republic of China 459.0 21.1 
Federal Republic of Germany 152.5 7.0 
India 95.0 4.4 
Poland 159.9 7.4 
Republic o f South Afr ica 98.7 4.5 
United Kingdom 
Ol « 
c-00 4.0 
United States 535.2 24.6 
Soviet Union 505.2 23.3 
Botswana 0 .1 0.005 
Mozambique 0.3 0.01 
Swaziland 1.0 0,05 
Tanzania 0. 3 0,01 
Zambia 0 .1 0.005 
Zimbabwe 0 .2 0.01 
Other countries 2.0 0.1 
Total• ' 2172;1 '•100.00' 
Source: Up dated from: Coal -Br idge t o the Future-Report o f the World Coal 
Study, Nimrod Press , Boston, 1980. Mineral Industry of Afr ica, 
Bureau of Mines o f the United S ta tes Department o f In te r io r , 
Washington, 1984. 
Energy Environment and Development in A f r i c a : SADCC: Energy and 
Development o f t o the Year 1980, B e i j e r I n s t i t u t e , Stockhc]^ 
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RES ERVE/PRODUCT10 N'REL AT10 NSHIP 
The strength o f reserve- production re la t ionsh ip as a mineral 
commodity supply pameter der i ves , f i r s t , from the deplet ing nature of 
mineral endownment and, second, from long lag time which characterizes the 
explorat ion and pre-prodctuion ( o r reserve development) phases of the 
mineral industry. With some assumption of l e v e l or rates o f production, the 
re la t ionsh ip between production and reserves serves as an indicator usable 
f o r evaluation o f mineral supply adequacy. The ••reserve/production ratio 
or the r ec ip roca l can be used. The ra t i o s f o r coal reserve-production 
re lat ionships are shown by country as we l l as f o r the world Table 4. In 
f ac t these f i gures can be interpreted as f ac to rs by which the reserves are 
greater than the current production. As such, the i r rec iproca ls give 
the proportions o f the reserves which are being extracted to meet coal 
supply requirements. In e f f e c t these r a t i o s show the re la t ionsh ip under 
s t a t i c or i n i t i a l scenario on the status o f reserves and the l e v e l s of 
production. Overa l l the impl icat ion of the tab l e i s that f o r most 
countries the reserves are severa l times greater than the current 
production. The s a l l e s t r a t i o , i s that f o r Soviet Union, which is 112. 
The l a rges t one i s f o r Botswana which is 99,410. However, f o r the world 
the r a t i o i s about 300. 
impl icat ions•of"Reserve/Product ion•Relat ionship•to Supply • 
The impl icat ion 
is that on the basis o f current production leve ls 
and amount o f coal r eserves , the reserves are capable o f sustaining 
production f o r foreseeable future. These ra t i os can be interpreted to 
mean the number o f years f o r which such sustenance would l a s t . 
Thus considering the Soviet Union 
as the indicator o f the shortest period, 
the impl icat ion i s that the shortest time a nat ional reserve would sustain 
production i s bout one hundred years. On a g loba l bas is , however, on the 
average, the current world production would be sustained f o r about three 
hundred years. 
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COAL;EXPORT'POTENTIAL ? v.2y 
Those countries which do not have, adequate domestic coa l supply 
to meet their requirements must import coa l from those countr ies with 
coal surpluses. Thus, coa l surpluses must be a va i l ab l e t o the world 
market in suf f ic ient amount t o meet the worlds imports requirements. 
s 
I One of the major factor rwhich determine the a v a i l a b i l i t y o f coa l f o r t h i s 
purpose is export capab i l i t y o f the producing country. Underlying t h i s 
factor are the producer's production c a p a b i l i t y , on the one hand, and 
domestic supply-demand balances on the other . However, the c a p a b i l i t y , 
of each country, to provide the surpluses f o r export market i s measured 
by export potential. 
A study4 has analysed, estimated and pro jec ted export 
potentials, for the producing countr i es , upto the year 2000. According 
to the study, the largest exporters are l i k e l y t o be the United States 
and Australia. Each country i s expected t o be capable o f export ing 100 mtce 
per year. The second l a r g es t exporters are l i k e l y to be the Republic o f 
South Africa; Poland; and Soviet Union. Each o f them i s expected to 
be capable of exporting more than 5 mtce... .The remainder together are 
5 
expected to be capable o f export ing between 20 and 50 mtce . These 
projections are expected to meet the world coa l import requirements. 
Thus on the basis of t h i s study coa l export capab i l i t y o f the producers 
is expected to meet world import requirements. 
' INTERNATIONAL'FREIGHT;INDUSTRY 
The importance o f cha rac t e r i s t i c and behaviour o f t ransport 
sector on a commodity supply s i tua t i on cannot be over emphasised. The 
nature of transport sector determines whether a g iven consumer can get 
his supply from a chosen supply source or producer, the nature o f 
international fre ight industry i s , t h e r e f o r e , an important f a c t o r . The 
major elements here are: ( a ) mode o f shipment; ( b ) capaci ty a v a i l a b i l i t y ; 
(3 ) freight rate behaviour. 
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Table 4: 'R6latlon3hip/by'Cogrttry,-
Country Reserve/Production Ratic? 
Austral ia 717.72 
Canada • • 146.78 
Peoples Republic o f China 215.67 
Federal Republic of Germany 225.70 
India 13Q. 81. ••„ 
Poland 372.97 
Republic o f South A f r i c a .-,435.66 
United Kingdom 512.53 
United States , 205. 34 
Soviet Union, . 112.17 
Botswana „ .,.; .- 99410.00 
Mozambique 1136.67 • 
Swaziland ' 2868.00-
Tanzania 1510.00 
Zambia 450. r 
Zimbabwe •' .. 156-20.00 
Other countries 
World 305.48 
Source: Tables 2 and 3. 
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Shipment Mode 
On the basis o f mode o f shipment, the in te rnat iona l f r e i g h t 
industry can be categorized in to two major sec tors . The f i r s t i s a 
"specialized sector". I t i s dependent on highly spec i a l i z ed f a c i l i t i e s 
and infrstructures. The commodities i t handles are predominantly l i q u i d s , 
the major ones being: l i q u i f i e d natural gas (LNG); l i q u i d sulphur; and 
petroleum fuels. A number o f cha rac t e r i s t i c s and behaviour o f i n t e r e s t 
to international commodity f l o w , are inherent in t h i s sec tors . Vessel 
capital and operating costs are r e l a t i v e l y high. Capacity supply i s 
usually based on prior requests . The ma jo r i t y o f the e x i s t i n g f a c i l i t i e s 
are usually owned, or a l t e r n a t i v e l y l eased , by the commodity 
sellers. The sector i s , therefore" , capt ive and consequently l e s s 
competitive. These elements render the shipment modes, in t h i s s e c t o r , 
re lat ive ly i n f l e x i b i l i t y in terms of both commodities or goods and 
international routes to be served. Because o f the i n f l e x i b i l i t y and e f f e c t 
of economies of scale on transport cos t , t o be cost e f f e c t i v e , the markets 
served must be su f f i c i en t l y l a rge t o enable f u l l capacity u t i l i z a t i o n . 
The second sector handles coal shipment. I t i s considerably 
di f ferent from the one discussed above. I t i s "a general s e c t o r " . I t • -
depends on multipurpose f a c i l i t i e s and in f ras t ruc tures handling dry 
materials; the bulk of which are coa l i ron o re , g ra ins , bauxite and 
phosphate rocks. The shipment mode here i s f l e x i b l e with respect t o both 
the commodities and the served routes . Even Small markets can be served 
at sustainable costs. Furthermore, t o the extent that the c a r r i e r s 
are multi-purpose, the cost sharing i s f e a s i b l e thereby, making unit costs 
re la t i ve ly low on a commodity bas i s . Consequently, the t ransport costs 
are, less sensitive to1, market s i z e s as the f u l l c apac i t i e s can be u t i l i z e d 
on shipment of d i f f e rent commodities. The major inherent cha ra c t e r i s t i c s 
and behaviour are: healthy compet i t ion, more ready capaci ty a v a i l a b i l i t y ; 
non-captive ownership; and short terra l eas ing arrangements. 
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Capacity A v a i l a b i l i t y 
As stated e a r l i e r coa l shipment i s performed by a sector which 
a lso serves other commodities. The capacity a v a i l a b i l i t y in l ight of multi-
purpose nature o f th i s sector i s there fore a basis f a c t o r to coal supply 
s i tuat ion. Adequate capacity must be avai labe on a continuing basis to 
handle increasing volume of commodities. In the past the dry bulk capacity 
had adequately supported internat ional coal trade. For the future, the 
expected s i tuat ion i s based on the perspect ives developed from estimates 
and p r o j e c t i o n s o f a world coal study^. The estimates considered a number 
of ^crucial t o a v a i l a b i l i t y ' including: t o t a l increases in demand for 
a l l re levant commodities; the l i v e s of the vesse ls ; and rates of scrapping 
and losses. The conclusion o f th i s study was that f o r foreseeable future, 
dry cargo vesse l capacity w i l l be adequate t o support t o t a l increased volume of 
internat ional trade dry bulk commodities, including coal . Thus the ship ' 
capacity i s net seen as an adverse fac tor f o r internat ional coal supply 
s i tuat ion. 
Freight Rates 
Fre ights ra t es are e ssen t i a l l y transport charges. They greatly 
determine coal supply costs. Thus in turn they great ly influence the 
de l i vered pr ices of coal . The major determinants of l e v e l s and behaviour 
o f f r e i g h t rates are: ( 1 ) length o f trade routes; ( 2 ) economies of scale; 
( 3 ) ship capacity supply/demand s i tuat ion . " " " 
Table 5 shows f r e i g h t r a t e s , and distances f o r selected coal 
trading routes. In general the f r e i gh t ra tes increases with route 
distances. However, the re la t ionsh ips '• are not necessar i ly proportional. 
The US (East Cost) Pakistan route i s the longest , among the routes shown. 
The f r e i gh t rate fo r th i s route i s a lso the highest . But, there are few 
s i gn i f i c an t dev iat ions from th i s genera l i za t ion . For instance, the South 
Eastern Coast - Kenya route i s among the shortest . But f r e i gh t rate for 
the route i s among the highest. Another exception o f a smaller order can 
be seen in com; paring the s i tuat ion f o r cases o f Australian-Indian and 
South A f r i c an - I t a l i an routes. The distance o f the f i r s t route is about 
5,000 nautical miles and f o r the second route the distance i s 6,500 nautical 
. , .. , . -nautical 
miles; the second route being about 1,500' miles longer than the f i r s t . 
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However, at US$14.0, the f r e i g h t ra t e f o r the f i r s t route i s s i g n i f i c a n t l y 
higher than that for the second route which stands a t about US$10. 3. The 
unproportional relat ionship between distance and f r e i g h t ra tes and 
exceptional cases in which lower f r e i g h t r a t e s are associated with longer 
distance are usually due t o discounts and to other f a c t o r s which may 
be in e f f ec t independently. 
A second fac to r which a f f e c t s the g f r e i g h t ra t es o f the ocean-
going shipments is the ship s i z e . Due to economies o f s ca l e , u t i l i z a t i o n 
of the big vessels resu l ts in low unit shipment costs . On the other hand 
ut i l izat ion of small vesse l s r e su l t in r e l a t i v e l y high unit shipment costs . 
The e f f e c t s o f the ships s i z e on f r e i g h t costs have been studied 
for some selected routes. In spec i f i c^ such a study was performed f o r three 
7 
di f ferent ship capacit ies and f o r three d i f f e r e n t routes . The capac i t i e s 
were 150,000 DWT; 115,000 DWT; and 75,000 DWT. The three routes o r i g ina ted 
from South Afr ica, Canada and Austra l ia and ended in Western Europe. For 
each route the capacit ies were reduced from 150,000 DWT to 115,000 and then 
to 75,000 DWT, For the South Afr ica-Western European r ou t e , the r a t e s 
increased by 15.8 and 20.5 per cent as the capac i t i e s reduced from 150,000 
DWT to 115,000 DT and from 115,000 DWT to 75,000 DWT, r e s p e c t i v e l y . For 
Ca»ada-West European Routes the ra t es increased by 9.4 and 6.0 per cent f o r 
similar respective capac i t i e s reduct ions. F i n a l l y , f o r the Aust ra l i an-
West European route the ra t es increased by 7.9 and 1811 per cent f o r 
similar reductions. 
A f ina l f ac to r which a f f e c t s f r e i g h t r a t e s i s shipment capaci ty 
supply, demand re lat ionship. Two recent experiences demonstrate e f f e c t s 
of this factor. The f i r s t one occurred along Japan/Australia route in 
19818. Along this routfc , the normal f r e i g h t r a t e was about US$5.0 per 
ton of coal. However, in l a t e 1984, the f r e i g h t jumped upto US$20.0 per 
ton due to high ship space demand. Later the ra t e dec l ined to US$17.0 
and then f ina l l y to US$12.75 as the capaci ty became more a v a i l a i i e . In 
the beginning of 198 5, the ra t es eventual ly s e t t l e d at the normal l e v e l 
as supply and demand became c lose t o an equi l ibr ium. The second, 
experience which was r e l a t i v e l y moderate, occurred along North America 
(East Ccas-t)- Western Europe route in 1986 . As a r e su l t o f depressed 
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capacity demand which preva i led during the most part o f the f i r s t half 
o f the year , the ra tes decl ined to about U S$3.50 per ton. This rate 
increased to about US$5 and then f i n a l l y to about US$6 per ton as demand 
increased. 
Frequently, t h i s f a c to r i s the major cause o f the short-term 
f r e i g h t var ia t ions . The f r e i g h t ra te increase with demand the '. increase 
can.be very s i gn i f i c an t depending on the capacity supply - demand gap for 
a given route. 
Summary and Implicat ions 
The impl icat ions o f the Internat ional Freight Industry to coal 
supply s i tuat ion have been discussed under three major elements of the 
market: mode o f shipment; capacity a v a i l a b i l i t y ; and f r e i gh t rate 
behaviour. The sector o f the industry which handles the coal has a 
number o f charac te r i s t i c s with r e l a t i v e l y favourbale implicat ions to 
supply s i tuat ion o f coa l , par t i cu la r l y in comparison to the implications of 
charac te r i s t i c s o f a counter-part sector to the supply situation of 
those commodities i t handles. In par t i cu lar with respect t o mode of 
shipment, f l e x i b i l i t y inherent in the sector has favourable cost 
implicat ions to small markets as we l l as to remote markets. Capacity 
a v a i l a b i l i t y i s not seen as a problem to supply s i tuat ion. Whereas with 
f r e i g h t behaviour, though determined by a number o f f a c t o r s , the nature of 
the market keeps the l e v e l s o f f r e i gh t rates competit ive and moderate * 
with s i g n i f i c a n t f l ac tua t i on being caused onlyb by short-term capacity supply/ 
demand gaps. 
ALTERNATIVE"USES 
The nature o f the uses o f coal i s a lso an important supply 
consideration par t i cu la r l y in so f a r as i t determines the extent of 
competition among the uses and there fo re the a v a i l a b i l i t i e s f o r these uses. 
Major uses o f coal can be broadly c l a s s i f i e d into two. F i r s t , coal is 
used f o r generation of thermal energy. Second, coal i s used in metallurgical 
processes. The f i r s t use consumes just over 75 per cent o f the world coal 
production, thereby l eav ing l ess than 25 per cent f o r the second use. 
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Furthermore, use o f coal f o r energy generat ion can be sub-
divided into two based on whether coal i s used d i r e c t l y or i n d i r e c t l y 
for this purpose. In the d i r e c t use, coa l i t s e l f i s used to produce 
thermal energy through a process o f combustion. Generated thermal energy 
is used for production o f e l e c t r i c power and a l so f o r indus t r i a l 
applications. In the ind i rec t use, coal- i s converted in to e i t h e r gaseous 
and liquid fuels , through the conversion processes o f coal g a s i f i c a t i o n and 
coal l iqu i f i cat ion, r espec t i v e l y . 
Of the 75 per cent o f the world coal production used f o r energy 
generation, the shares by proport ion are as f o l l ows : about 0.8 i s used 
for generation of e l e c t r i c power and about 0.2 i s used f o r thermal generat ion 
for industrial applications. Thus interm of g loba l shares about 61 
per cent of world coal production i s consumed f o r e l e c t r i c power 
generation and about 14 per cent i s used f o r thermal generat ion f o r 
industrial applications. 
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Coal gas i f i ca t ion and l i q u i f i c t i o n s tar ted a t t rac t ing 
interests only recently. Coal der ived l i qu id and gaseous f u e l s were 
seen as possible substitutes f o r petroleum der ived gaseous and l iquid 
fuels. Relative abundance of c oa l , the events ensuing from 1973 o i l 
anbargo as well as carte l a c t i v i t i e s of OPEC lead to i n t ens i f i c a t i on 
in research, and development of coa l g a s i f i c a t i o n and l i q u i f i c t i o n 
technologies. However, t o -da te use of coa l in these areas have not 
progressed fast enough t o capture any s i g n i f i c a n t market. 
(1°) 
A world coal study suggests a s i g n i f i c a n t growth m 
coal ut i l i zat ion in the fu ture . However, the growth ra tes are not 
txpected to be uniform. A f a s t e r growth i s expected in the sector of 
energy generation. Growth r a t e f o r the coa l ust in the mate l lurg ica l 
process is , however, expected to d e c l i n e , r esu l t ing in a r e l a t i v e l y 
slower growth. In terms of g l o b a l shares again consumption in the 
energy sector is expecteu t o reach 8 5 per cent whereas metal lurgical 
sector is expected to consume upto 15 per cent of wolrd coal production. 
The use in energy sector i s expected t o be dominated by consumption 
for e lectr ic power generation. Proport ion f o r indus t r ia l energy uses 
is expected to be s i gn i f i can t . However, uses of coal f o r both gas i f i ca -
tion and l iqui f icat ion are expected to grow much slower due t o tech-
nological constraints which o re yet t o be overcome in order t o make 
large scale applications v i a b l e f o r t h i s type of coa l use, 
INTERNATIONAL COAL TRADING PATTERN AND IMPORT/EXPORT 
PREFERENCES 
The s igni f icance of an estab l ished in te rna t i ona l commodity 
trading pattern, l i e s mainly on two impl icat ions . The f i r s t one relates 
to accessability to the commodity supply systan by small reg iona l 
markets and by new entrants. For those ca t ego r i e s of markets, a trading 
pattern can either create high ba r r i e r s or reduce ba r r i e r s . High 
market barriers favour monopol ist ic p rac t i c e s . These ca t ego r i e s of 
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markets would thus be e a s i l y i so la t ed by market compartment i l i z at ion 
and d iscr iminat ion and subject to non-competit ive practices associated 
with a l a r g e l y cont ro l l ed market. However, high market barriers would 
eas i l y evo lve from highly concentrated trading patterns. The second 
impl icat ion r e l a t e s t o supply cont inu i ty f o r a l l markets including the 
t r a d i t i o n consumers. Here again a highly concentrated trading pattern 
would tend to r e s t r i c t coa l f l ow not only along favoured markets but 
a lso t o those few t raders along the major trading routes. 
The nature of in te rnat iona l coa l t rading pattern is 
char act e r i zed by f i g u r e 2, and tab l es 6 and 7. These i l lustrations 
show that the pat tern i s considerably d i v e r s e . f i r s t , f igure shows 
that severa l routes r ad i a t e from major coa l producing countries to 
d i f f e r e n t ports of the world. Seconc^ tab l e 6 shows diversity both in 
d i r e c t i ons of the routes and the d is tances the routes cover. The 
route d is tances range from 3,600 to 15,400 naut ica l miles. But 
var ious d is tances are covered within t h i s d i v e r s e route network. Final ly, 
t ab l e 7 shows the extent t o which major world consumers of coal 
d i v e r s i f y t h e i r supply sources. A l t e r n a t i v e l y i t shows the extent to 
which the major expor ters d i v e r s i f y the des t ina t i ons of their coal 
exports . Considering source d i v e r s i f i c a t i o n , the table shows that 
Western European Consumers import t h e i r coa l from, at least , six 
sources, as f o l l ows : 25 per cent from Aus t ra l i a ; 20 per cent from the 
United States; 15 per cent from Canada and the Republic of South Africa; 
10 per cent f ron Poland, and 15 per cent from the rest of the world. 
Japan imports her coal requirements f rcm, a t l e a s t , f i v e sources, as 
f o l l ows : about 33 per cent from each Aus t ra l i a and Unittd States; 
10 per cent frurc each Canada and the Republic of South Africa, ana 14 
per cent from the r e s t o f the worlu. 
Economics as ide , a major f a c t o r underl ining existing coal 
trading pattern i s import/export p re f e rences . The preferences are 
determined by d i v e r s i f i c a t i o n s t ra tegy which in turn aimes at 
minimizing supply secur i t y in case of importers and market security for 
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exporters. The consequence i s that coa l f ran a g iven source would not 
only be destined to the market which i s most advantageu with respect 
to shipment related cost. I t would, a lso be shipped t o other markets 
provided the costs are within the economic l i m i t . 
I t can be implied that unless the economics of coa l changes 
considerably, the coal trading pattern w i l l continue t o be determined 
largely by import/export pre f e rences . Furthermore, i t i s l o g i c a l t o 
imply that since supply and market s e c u r i t i e s are r a t i o n a l considera-
tions, d ivers i f icat ion s t ra tegy w i l l continue t o be in p r a c t i c e . I t i s 
therefore reasonable to s ta te that unless g l oba l secur i ty changes 
considerably, the exist ipg in t e rna t i ona l t rad ing pat tern w i l l p e r s i s t . 
Implications of the Pattern to Supply 
I t has been uemonstrateu that the in te rna t i ona l coa l t rad ing 
pattern is diverse. The impl icat ions of t h i s type of pat tern have a l so 
been discussed in the t e x t . Thus applying s p e c i f i c a l l y t o c o a l , f i r s t 
. / i t 
the small and new markets woulu f i n d ' r e l a t i v e l y easy t o access t o 
word coal supply sources and second supply con t inu i t y i s ensured f o r 
v irtual ly a l l consumers o f c oa l . 
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F i gure 2: M a r i t i m e C o a l T r a d e R o u t e s 3 
Source : Coal - B r i d g e t o the F u t u r e : R e p o r t o f t h e 
World Coal S t u d y p . 171 . 
Note that for crude oi l the major routes o r i g ina te from Middle East, 
through Suez Canal to Europe and North American and from North 
Africa to Europe and North America. For the impl icat ions of 
cost and route pattern comparisons see the d i s cu s s i on s on the 
International Freight Industry in t h i s text. 
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Table 6 Selecteu Marit ime Coal Trade Routes and Distances 
Source Des t ina t i on Cape Route 
(Naut i ca l M i l e s ) 
i 
Canal Route 
(Nau t i ca l M i l e s ) 
Canada ^es t Coast ) West Europe 15,400 10,000 
Japan 4,800 
Unitea States (East Coast ) West Europe 3,600 -
Japan 16,000 6,000 
United S ta tes (West Coast ) West Europe 13,800 400 
Japan 4,750 -
Republ ic of South A f r i c a West Europe 7,200 -
Japan 8,700 -
Aus t ra l i a West Europe 13,700 11,400 
J apan 3,600 — 
I 
Source: Coal-Br idge t o the Future - Report o f the World Coal Study 
Nimrod P ress , Boston, 1980 p. 170 
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Table 7: Coal Source D i v e r s i f ication as Consumption 
Percentages of Major Consumers. 
Major Sources of Coal 
Consumer Aust ra l ia United Canaaa South Polanu Rest of the 
States Africa World 
Western 
Europe 25 20 15 15 10 15 
Japan 33 33 10 10 14 
Source: Compiled from Coal Bridge t o the Future; 
Report of the World Coal Study. 
• , i-
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SUMMARY: BASIC CONDITIONS, IMPLICATIONS AND 
AVAILABILITY POTENTIAL TO KENYAN MARKET 
The foregoing t ex t has i d e n t i f i e r those basic conditions and 
analyseu their implications t o trie world coa l supply condi t ions. Here we 
put the Kenyan supply s i tua t i on in the context . In other words this 
section wi l l sythesis the ensuing impl icat ions ana r e l a t e them to the 
Kenyan avai labi l i ty s i tuat ion. 
First with respect to resource and reserve we have i d e n t i f i e r 
quantity, relationships, anu d i s t r i bu t i on . a l l of these measures are 
by anu large indicate favourable coa l supply s i tua t i on . The abandance 
of resources ana reserve and the i r r e l a t i onsh ip s , su^gtst that greater 
opportunities exist f o r broadering the more immeuiate supply base by 
converting resources t o r ese rves , subject to r e a l i z a t i o n of desirable 
dynamics, however, the nature of a i s t r i b u t i o n favours supply conuitions 
by reducing concentrations of r eg iona l anu nat ional resources ana reserve 
ownership ana control. In other wcrus, on the bas is of conventional theory 
of industrial economics which r e l a t e s market structures or characterist ics 
to benaviour, the impl icat ion here i s that concentrat ion of t h i s type 
would renuer supply r es t ra in ing ana disrrupt ing bar r i e rs and e f f o r t s 
less e f f ec t i ve . 
Second reserve/product ion r e l a t i o n s t i p s shown as r a t i o s , 
also indicate favourable in te rnat iona l supply s i tua t ion . The implication 
here is that greater oppor tun i t i es t o expand production by merely 
increasing ut i l i za t ion c a p a c i t i e s , developing and e xp l o i t i n g i d l e 
reserves do exist. 
A third condit ion per ta ins t o export capac i ty . Unaerlyin^ 
this factor are the production capac i t i e s , assuming s u f f i c i e n t reserve 
supply base, ana the danest ic supply - demand balances. A desirable 
aiport capacity, based on production s i tua t ion on the one hand anu domestic 
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denand s i tua t i on on the other must ex i s t in order t o sustain any 
expecteu in te rna t i ona l coa l 'requirement. I t was found that d e s i r ab l e 
capac i t i e s have ex is ted .ana a re expectea ex i s t in the f o r e s eab l e f u tu r e . 
• ; . The condi t ions statea above r e l a t e t o supply cond i t i ons 
through the capac i t i e s to. generate coa l anu a v a i l surplus upt the 
points o f production on ly . The strengths o f the remaining condi t ions 
are however, inherent in the i r r e l a t i onsn ips with, anu impl icat ion t o , 
f e a s i b i l i t i e s of t rans f e r ing the surplus from exporting countr ies t o 
var ious importing countr ies . The f i r s t condi t ion under' t h i s category 
per ta ins to cha rac t e r i s t i c s ana behaviour of the dry cargo sector of 
the in te rnat iona l f r e i g h t industry as determined by: mode of shipment, 
shipment capac i ty demand;,, a v a i l a b i l i t y behaviour,, and f r e i g h t r a t e 
behaviour. The second condi t ion per ta ins trading pat tern . Underlying 
t h i s f a c t o r i s export/import pre ference, a behaviour which i s based on the 
d i v e r s i f i c a t i o n s t ra tegy which has been in turn necess i tated by needs 
f o r r i sk minimizat ion or secur i t y maximization. 
In t o t a l i t y tnese cona i t ions are favourab le t o supply s i tua t i on 
in that they f a c i l i t a t e coa l supply anu t rade across the ocean 
and the in te rnat iona l boarders. With respect t o in t e rna t i ona l f r e i g h t 
market, the f l e x i b l e nature of mode of coa l t ranspor ta t i on , compet i t i ve 
cha ra c t e r i s t i c s of dry cargo sector and hence the s tab le anu compet i t i ve 
f r e i g h t r a t e behaviour have been conducive to winds^reau t ransac t i ons , 
trading patterns and reasonable unit cos ts which have favoured even 
snai l markets as we l l as those markets whicn are r e l a t i v e l y f a r away 
from sources of coa l . With export/import p re f e rences , ana wi th in the l i m i t 
of economic cos t s , a cost inaepenaent trading pat tern has emerged in 
the in te rna t i ona l coa l market. This pat tern has the capac i ty t o 
f a c i l i t a t e a v a i l a b i l i t y of coa l t o new ana sna i l markets,and the capac i ty 
to reduce monopoly c h a r a c t e r i s t i c s in the in t e rna t i ona l market. I t there -
f o r e ensures high degree of supply c e r t a in i t y . 
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Kenyan Pos i t i on 
Overall, the condit ions which have been discusseu in the 
foregoing tact would f a c i l i t a t e a v a i l a b i l i t y of coa l t o the Kenyan 
market. The category of condit ions which per ta in to: resource/reserve' 
abounuance; resource/reserve r e l a t i onsh ip , resource/reserve d istr ibut ion; 
reserve/production r e l a t i onsh ip ; and production capac i t i e s and export 
capacities, generally, ensure a favourable basic supply s i tua t i on to 
the Kenyan market in the same manner they do t o the in te rna t i ona l market. 
Conditions which pertain to transport f e a s i b i l i t y wero founu technical ly 
favourable on a global bas is . Here aga in, Kenyan s i tua t i on i s 
similarly favoured. With respect t o d is tance , i t was found that a route 
of upto 16,000 nautical m i l e s i s f e a s i b l e . Kenyan market l i e s within 
this distance from the major coa l producers. This means that the 
Kenyan market l i es within a f e a s i b l e coa l trading d is tances . With 
respect to the f re ight r a t e , two major favourable observat ions can be 
made: F i rst , Kenya can procure coa l a t a cheaper f r e i g h t r a t e than the current 
current procurement f r e i g h t r a t e s , ana, second the Kenyan market i s 
capable of absorbing f r e i g h t r a t e s which f a l l on the high s ide of the 
international fre ight r a t e range. Tnese are deduceable from tab l e : 
5 which shows that, at US$ 18.00 per ton, the procuranent f r e i g h t rates 
for Kenya is • THong the highest in the world. Further, underlying the 
favourabil ity of the f r e i g h t r a t e t o transport f e a s i b i l i t y are the 
market forces which tend to keep the r a t e s a t low and compet i t i ve l eve ls . 
The implication here i s that f r e i g h t r a t e s f o r c oa l routes t o Kenya are 
l ike ly to decrease once the Kenyan market i s adequately integrated 
within the international coa l market system. 
For trading pattern the Kenyan market i s pos i t ioned within 
the reach of c r i t i ca l route systems. Thus Kenya market l i e s within the 
reach of a route system which l i nks Aust ra l ia to major coa l markets in 
Western Europe, Mediterranean reg ion and Middle East. I t i s a l so within 
the reach of a najor route system which l i nks major coa l sources of 
North America to Middle East and As ia . Further mare, the Kenya market 
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i s within the reach o f the in te rnat iona l dry cargo route system to 
which i t i s connected by her in te rnat iona l port o f K i l i n d i n i . With 
favourable f r e i g h t r a t e and the f l e x i b i l i t y , which was e a r l i e r i d e n t i f i e d 
as a favourable cha rac t e r i s t i c of the dry cargo sec to r , the t raae pattern 
would f a c i l i t a t e coa l a v a i l a b i l i t y t o the Kenyan market. 
CURRENT SUPPLY SOURCES AND THEIR SUPPLY POTENTIALS 
So f a r the actua l supply sources have not been discussed. 
Here these sources are reviewed anu the i r supply c a p a b i l i t i e s are 
assessed. Kenya imports coa l from only two countr ies : Swaziland ana 
Mozambique. Swaziland suppl ies about 65 per cent o f the Kenyan Coal 
consumption. Thus the renaining 35 per cent comes from Mozambique. 
These two have s a t i s f a c t o r i l y met the Kenyan requirements. Their 
c a p a b i l i t y t o meet envisaged increases w i l l depend on a number of 
f a c t o r s some of which are reviewed in the forthcoming d iscuss ions . 
Swaziland Coal and Supply Po t en t i a l t o Kenya 
As a l ready been stated t h i s source suppl ies about 65 per cent 
of the Kenyan Coal requirements. The ' po t en t i a l of Swaziland as a supply 
source f o r the Kenyan coa l requirements depends, f i r s t , on those genera l 
basic conuit ions which have, e a r l i e r , been discussed within g l oba l 
context and second on seme s p e c i f i c condi t ions p r e c i p i t a t ed by the 
p o l i t i c a l s i tua t i on and associated changes in the southern r eg i on o f 
A f r i c a . 
Regarding the genera l basic cond i t i ons , resource/reserve 
s i tua t i on , production and reserve/proauct ion r e l a t i onsh ip f o r Swaziland 
have been e a r l i e r shown in t ab l e s 2, 3 anu 4, r e s p e c t i v e l y . Ana 
considering these f i g u r e s together with: production capac i ty , export 
capac i ty , domestic balances; and compet i t i ve pos i t i ons of the Kenyan 
compet i tors f o r Swaziland c o a l , one g e t s the p i c ture of the impl i ca t ions 
of the basic condi t ions on the po t en t i a l o f the Swazi c oa l depos i t s as a 
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supply base f o r the'Kenyan coal requirements. The supply impl icat ion 
deduceable from the f i gu r e s in the t ab l es i s that considerable expansion 
oppor tun i t i es exist for Loth actual production and production capac i ty . 
Recent production trends tend to support the above impl icat ion as they 
demonstrated substantial expansion capab i l i t y between ea r l y 1970s anu 
Mid 1980's . During th is period the average annual production increased 
from 130,000 to 180,000 t e e . 
However, even • with minimal e f f e c t s on the Swazi export capacity, 
the supply potential with respect to the Kenyan market must, f u r t h e r , be •• 
seen against the background of the competit ion f o r surplus c oa l f o r 
export from other export markets. P r e c i s e l y , the extent of the a va i l ab i l i t y 
of Swazi surplus coal would to a s i g n i f i c a n t degree depend on competit ive 
advantages Kenyan market has over other export market and v i c e - v e r s a . 
One c r u c i a l factor here i s that po l i c y o f Swazilarxl which t i e s export of 
c oa l t o her development a c t i v i t i e s . 
There are three major export markets f o r Swazilanu c o a l . 
These are : Kenya; South Korea; and Mozambique. Kenya i s the l a r ges t 
market. I t exports about 50 per cent of Swazi coa l export . The remaining 
por t ion i s shared more or l e s s equal ly between Korea and Mozambique. 
Various trading re lat ions ex i s t between Swaziland and importers o f her coal. 
Any type of such r e l a t i onsh ip wmld , however, in f luence competit ive 
pos i t i ons of an importer as they do r e f l e c t the degree of committments 
between Swaziland and the importer. 
The Kenyan coa l consumer and the Swazi Coal producers do not 
have any long-term b i l a t e r a l coa l t rade agreements. At best there may be 
short term supply a^reapents commonly designed t o ensure some degree of 
supply and market c e r t a i n i t i e s . However, such agreements are usual ly less 
binding and hardly las t f o r more than s ix months. Furthermore they are 
usual ly modified or cancel led on short no t i c e s . Thus, t rade in coa l 
between Kenya and Svazilana i s l a r g e l y governed by, f i r s t , f r e e market 
f o r c e s which necessitate such exchanges and, second, d i v e r s i f i c a t i o n 
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strategy which i s a usua l l y prac t i sed to minimize supply risks on the 
part of Kenya a m market r i s k s on the ^ort of Swaziland. 
But, the Swaziland has an export p o l i c y which t i es coal trade 
letween i t and South Korea t o some development a c t i v i t i e s . The traae 
is unaer a wide range of L i - l a t e r a l t rading agreements which are in turn t ied 
tied to development a c t i v i t i e s . Thus whereas one of the fundamental 
motives f o r the t rade can be a t t r i bu t ed t o d i v e r s i f i c a t i on strategy, 
the trade i s l a r g e l y governed by those arrangements which involve long 
term committments. E f f e c t s o f f r e e t raae elements are therefore reduced 
in the case of South Korea and Swaziland coa l trade. 
In a nu tshe l l , with no lon^-term b i - l a t e r a l trade agreement 
between Swaziland and Kenya, on the one hana, and long-term commitments 
between Swaziland and South Korea, on the other hand, Kenyan market 
can only occupy a second pos i t i on within the Swazi supply pr ior i ty l i s t . 
AS such t h i s s i tua t i on reduces the p o t e n t i a l f o r supplying Kenyan 
market with c o a l . 
The f o rego ing f a c t o r s operate on the supply siae. On the 
demand s ide o f the Swaziland market, the s t a t e of consumption is one of 
the major f a c t o r s t i ed t o export supply p o t e n t i a l . As implied, in the 
earl ier d i scuss ion , t h i s f a c t o r operates through i t s e f f ec t on export 
capacity a l s o . In essence, the domestic market can be seen as a 
competitor o f the export markets. Thus the degree of competition woula 
determine the eXjjort supply p o t e n t i a l . Th is situation is bound to be 
increasingly e f f e c t i v e . Thus, even though i t i s suggestive from the foregoing 
that c oa l production i s l a r g e l y export o r i ented seme trenas in Swazi 
de*nestic energy consumption sector ind ica te that the exports markets are 
hcunu t o f a c e increasing compet i t ion frcm the domestic market. 
Pertinent f e a t u r e here are t r ends ,pa t te rns anu leve ls of consumption. 
The current consumption stanus a t about 92,000 tons of coal equivalent 
12 
( t ee ) per year . Of t h i s about 7 2,000 t e e is supplied frcm the 
domestic product ion. The rega in ing 20,000 t e e i s imported frcm the 
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13 Republic of Soutn Afr ica . The major consumers a re i n d u s t r i a l , 
household anl e lectr ic power s e c t o r s . The f i r s t two s e c t o r s consume 
about 84 per cent ani the l a s t consumes abwut 16 per cent of the domestic 
consumption. At this s ta te of consumption the Swaziland would s t i l l have at 
at least about 50 per cent of i t s product ion a v a i l a b l e f o r export 
markets even a f ter el iminating her dependence on imports from the 
Republic of South A f r i ca . 
However, considerable changes in the s t a t e of consumption 
are expected to occur in pa t t e rns and l e v e l s o f consumption. E l e c t r i c 
power sector 's share of coa l consumption i s expected t o increase f run 
' 14 
the current 16 per cent t o 55 per cent by the enu o f 1980 ' s . The 
to ta l consumption is expected t o increase a t an average r a t e o f 5 per 
cent annually over the 1980/2000 pe r i od . In o ther words, consumption 
i s expected to increase t o over a m i l l i o n t e e by the end o f t h i s c en tury . 
Unless matched by equivalent expansion o f product ion, these changes 
are bound to substantial ly a f f e c t the Swaz i ' s c oa l expert supply p o t e n t i a l . i 
For production, the extent t o which any reasonab le expansion 
can be achieved large ly depends f i r s t on the f e a s i b i l i t y t o expand 
production of Mpaka C o l l e r i e s mine and second on the f e a s i b i l i t y t o 
expand transport capacity. In the pas t , these f a c t o r s have cons iderab ly 
restrained production o f c o a l in Swaziland. The bulk of Swaziland i s 
jrouuceu frun the Mpaka C o l l e r i e s . I t prouuees about 90 per cent o f the 
domestic production. I t i s the on ly source of the export c o a l . Fur ther -
more, the mine accounted f o r the bulk of product ion increases which in 
turn were responsible f o r the t r e rus discussed e a r l i e r . Due t o these 
developments, the mine's product ion i s cZose t o approaching des ign 
capacity. The marginal capac i ty increases a re on the d e c l i n i n g t rend, 
implying, declines in the product ion growth. A l s o , l o g i s t i c capac i t y 
has been an additional const ra in t o coa l product ion expansion in 
Swaziland. With about 60 per cent of the domestic product ion supplying 
export market Swaziland c o a l product ion i s l a r g e l y export o r i e n t e d . 
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The production has been t i e d to the a b i l i t y t o transport coal to the 
ports f o r , expor t . Unless the capac i ty of the exporting transport 
f a c i l i t i e s and in f ras t ruc ture increase s i g n i f i c a n t l y , the expansion of 
production would be expected only to be moderate with the bulk of the 
additional production supplying the Swazi. market. Plans are, however, 
underway to expand l o g i s t i c capac i ty so that Swaziland can expana i ts coal 
export. Of necess i t y , the e f f e c t o f t h i s would be to increase supply 
potential to Kenya. But t h i s should be seen l a rge l y in long-term 
perspectives. 
F i n a l l y , the p o l i t i c a l s i tua t ion in the Southern Africa is also 
a major issue regard ing the Swazi land's supply potential . In particular 
the threat posed by t h i s s i tua t i on has necessitated formulation and 
implementation of p o l i c i e s aimed a t reducing dependence on the Republic 
of South A f r i ca f o r energy supply. 
Current dependence of Swaziland on South African energy sources 
is considerably high. I t has been e a r l i e r pointed out that about 20,000 
tee of coal, represent ing about 20 per cent of domestic consumption, is 
imported from the Republic o f South A f r i c a , annually. Furthermore, 
15 
Swazilanu imports about 200 gwh o f e l e c t r i c power, which represents 
about GO per cent o f i t s consumption, from the same country, annually. 
Worse s t i l l , i t depends e n t i r e l y on the Republic of South Afr ica for 
i ts petroleum products requirements. I t imports about 190,000 tee to 
! - l b meet i t s annual requirements 
Measures to change t h i s dependence are already underway. - • 
Because of unce r t a in i t i o s a r i s ing from the p o l i t i c a l situation in South.-. 
Afr ica, the Swaziland Nat ional P o l i c y lias put attainment of energy 
independence as a p r i o r i t y . The p o l i c y statements articulated exparued 
use of domestic coa l f o r e l e c t r i c power generat ion as a means of attaining 
self-depcnaence on energy. Underscoring growing domestic demaiiu, this 
is considered as a medium term o b j e c t i v e s . The long terms policy 
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o b j e c t i v e s aim at s i g n i f i c a n t reduct ion o f dependence on r e f i n e d 
petroleum products from the Republic o f South A f r i c a . This i s supposed 
to be achieved not only by r e f i n i n g crude o i l within the country but a lso 
by subst i tut ion of the more scarce crude o i l f u e l products with the 
m<M7B~-avErilahledomesticsources of energy such as c oa l . Again here the 
o v e r a l l e f f e c t would have a negat ive impact on the po t en t i a l f o r 
supplying export market. The supply po t en t i a l with respect t o the 
Kenyan market w i l l be a f f e c t e d accord ing ly . Thus in t r y ing to reduce her 
dependence on the energy sources f ran the Republic o f South A f r i c a , 
Swaziland w i l l have t o d i v e r t more of her coa l production t o meet . 
increasing domestic energy requirements, thereby reducing the surplus 
which w u l d , otheiv ise have been a va i l ab l e f o r export market. 
Mozambique Coal and Supply Po t en t i a l t o Kenya 
As mentioned e a r l i e r Mozambique suppl ies about 35 per cent of 
the Kenyan coa l requirements. The information which would enable us t o 
perform an ana lys is o f the supply po t en t i a l in a d e t a i l ed manner as 
in the case of Swaziland i s not a v a i l a b l e . However, some few r e l e van t 
observat ions on which a l e s s de ta i l ed assessment can be based e x i s t . 
The resources r ese rve status ind ica te r e l a t i v e abundance, 
(see Tables 2, 3 and 4) implying high p o t e n t i a l s f o r production and 
capaci ty expansions. The d e s i r e t o exp l o i t these po t en t i a l s have been 
r e f l e c t e d in the expected degree o f expansion. Current ly the annual 
17 
production stands at about 600,000 tons . However, plans are 
18 
underway t o expand the annual production t o 6 m i l l i o n tons, ' , thereby 
increasing the production ten t imes. Although the time within which 
t h i s production ta rge t w i l l be reached i s not s p e c i f i e d , by the end of 
t h i s century only one th i rd of the t a r ge t i s expected to be reached. 
A recent p ro j e c t i on puts the expected annual production a t about 2 
m i l l i o n tons by the year 2000 
- 40 - alDS/WP 454 
The f e a s i b i l i t y uf ach iev ing these production targets and 
therefore the impaots of such expansions on the export supply 
potentials should be seen in l i g h t of r e a l s i tua t i on of Mozambique. 
As ear l ier observed, achievement of b m i l l i o n ton per year as annual 
production would mean increasing the product ion a thousand times. 
Achievement o f the second ta rge t would mean a three hundred times 
increase within ten years. by and l a r g e achiev ing these target would 
require support of substant ia l amount of resources and a number of 
adjustments. but these condi t ions are un l i ke l y t o be met considering the 
state6 of secur i ty and economics p r e v a i l i n g in Mozambique. 
Even when a substant ia l expansion in coal production is 
achieved, supply p o t e n t i a l f o r the Kenyan market would be subject to 
yet another b i - l a t e r a l t rade agreement and/or arrangement tied to 
development commitments. The planned expansion i s interned to meet 
metallurgical coa l requirements f o r the b raze l i an steel inaustry. The 
governments cf B ra z i l and Mozambique have, reached anagreonents unuer 
which the b r a z i l Goverrment i s t o develop the Mozambique coal to achieve 
this object ive . 
F i n a l l y , as in the case o f Swaziland the uomestic demand 
implications on the export supply p o t e n t i a l can be seen in terms of the 
expected trends in the domestic consumption. The current consumption 
in about 30,000 t e e per year ' The annual average growth is expected 
to be about 3 per cent . Thus with the current consumption ana the 
current rate, the annual consumption i s expected to be about 500,00U 
tc « by the e-na o f tne century. This growth in consumption w i l l be a 
consequence of f i r s t , the demand growth due to general economics growth 
and, second, the growth due t o the impact of the G over rim ent strategies 
to reduce depenuence on the external sources of energy. Overall this 
growth w i l l necessar i l y lead t o increases aependencc on domestic sources 
of coal, thereby advcrse-ly a f f e c t i n g export supply potentials. 
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TAwZANIA COAL AImD SUPPLY POThNTlAL 10 
KLNYA 
Although Tanzania has never supplied coal t o Kenya, sane 
conditions render i t s potent ia l f o r coa l production an explorable issue 
within the context cf coal supply po t en t i a l t o tne Kenyan market. 
These are: (1 ) the state of her coa l endowment, ( 2 ) l o ca t i on witn 
respect to the Kenyan market, and ( 3 ) t ranspor ta t ion anu t rade connec-
tions with Kenya. 
Tanzania has high qua l i t y coa l depos i t s , the bulk of which 
are located in the Southern Western Tanzania area Ruvuma Regions. The 
resources is estimated at 1520 m i l l i o n tons and the r e se r ves at 319 m i l l i o n 
21 22 tons . The current production stands at 10,000 tons per annual' 
But plans are underway to expand production t o 200,000 tons per year . 
This expansion is expected t o be r e a l i z e d through expanding the 
capacities of the existing mines as we l l as through opening new mines. 
Two major constrains to the expansion o f production a r t ( 1 ) c a p i t a l 
23 
and (2) market uncertainity . In order t o acquire adequate c a p i t a l , the 
Government of Tanzania has approached the in te rna t i ona l community. To 
date, coal is produced t o meet domestic requirements, on l y , cons i s t ing , 
mainly, of dtmand frun the indus t r i a l sec to r , which consumes about 70 
per cent of the production f o r botn energy generat ion ana rnetul lurgical 
application and e lectr ic power sec to r , which consume the 
remaining 30.per cent. However, plans t o expand the- market i s based on 
the expectation that, f i r s t , the domestic consumption w i l l s i g n i f i c a n t l y 
expand and seconu, export markets w i l l be appropr ia te ly penetrated t o 
absorb the surplus output. 
The following are seen as tne poss ib l e export markets: 
24 
I ta ly; Kenya, Uganda, and Malawi.- The d i v e r s i t y o f the markets 
r e f l e c t s the export d i v e r s i f i c a t i o n s t ra tegy which Tanzania intends to 25 
be adopted as mean of reducing r i s k s x'elated to market u n c e r t a i n t i e s 
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Among these export markets, Kenya i s seen as laving the highest potential 
as an export out l e t to the Tanzania coa l . A number of reasons can 
be cited in accounting f o r t h i s s i tuat ion. The f i r s t two reasons have 
alreaay been stated in connection with po tent ia l of Tanzanian coal 
deposits. The f i r s t i s the easy a c c e s s i b i l i t y t o the Kenyan market 
aue to transport routes system connecting Tanzania ana Kenya. The major 
coal deposits l i e within th i s system. Their s i t e s are connected to 
Tanzania - Zambia Railway (TAZARA) at Mbeya. This railway enus in 
Dor-e-s-Salaam which i s in turn l inkea to Kenya v i a road, ocean ana ra i l 
routes. The second reason i s the long standing trading tradition wiiich 
uates back to the co l on ia l days. Trading s t i l l continue between the 
two countries and the recent opening of the borders is l ikely to 
strengthen i t . Other reasons however, r e l a t e t o tne nature of the 
Kenyan economy, pa r t i cu l a r l y , in comparison to the economies of those 
potential markets within Lastern A f r i c a . Among these are: the size of 
the market: the s t a b i l i t y of the Kenyan currency; and the po l i t i ca l 
stabil ity in Kenya. 
In summary the only major negating fac tors to potentials of 
Tanzania coal with respect t o coa l a v a i l a b i l i t y in Kenya is the 
investment cap i ta l . This constrains the expansion of production. With 
expansion in production, the export capab i l i t y of Tanzania wi l l l ike ly be 
increased. Even though because of export d i ve rs i f i ca t i on strategy 
Tanzania considers a numbe-r of countr ies as potent ia l export markets, 
for factors inherent in transport route system, trading tradition and the 
nature of Kenyan economy and ins t i tu t i ons , the Kenyan market is seen 
as the most a t t r a c t i v e of a l l the po ten t i a l export markets. However, the 
timing of the- actual supply capab i l i t y can not be estimated because the 
information on whicli t h i s can be based i s not avai lable . 
COAL AND FULL OIL CONSUMPTION AflD COAL CONSUMPTION 
POTLinTIAL IN RLriYA 
Table 8 shows the annual consumption of coal, fuel o i l , the 
total energy equivalent ana the share of t o t a l energy requirements 
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which had been met by coal f o r the 1973/84 per iod . 
For coal, the. consumption was about 50,000 t ee in 1973. 
In 1984 the consumption had increased to about 118,200 t e e . Thus the 
consumption of coal in the Kenyan economy had more than doubled wi tn in 
a decade. The trend was charac t i r i z ea by notable f l a c t u a t i o n s , the 
most pronounced ones being in 197 5, 1978, and 198 2. These were mainly 
due to fluctuations in production in the cement industry which i s the 
major coal consumer. 
Both increased subst i tut ion and expansions in the cement 
arxl ceramic industries account f o r the o v e r a l l increasing trends in 
ccal consumptions. On the average , consumption of c oa l in Kenya grew 
at an annual rate of about I per cent with a more rap id growth being 
realized in the later parts of the per iod . 
For fue l o i l , the consumption was about 433,000 tee in 1973. 
However, in 1984, the consumption, being a t about 432,000 t e e , was s l i g h t l y 
lower. Annual fuel o i l consumption was character ised by, f i r s t , a 
steady increasing trend which pushed the consumption t o a maximum 
of about 538,000 tee in l li77 and, second, a dec l in ing trend r e su l t ing 
in overall period miiimurr. of about 3b4,000 t e e in 1983. From t h i s 
f igure the consumption increased to about 432,000 t e e which was 
reached in 1984. As e a r l i e r stated t h i s consumption was lower than 
in the beginning of the period covered here. 
The trends in f u e l o i l consumption were inf luenced mainly 
by four factors: the genera l trend o f growth in economy, the introduc-
tion of more fuel o i l intens ive f a c t o r i e s , notably the Pan-Afr ican 
Paper Mil l at Webuye., the p r i c e o f crude o i l ; and f u e l subs t i tu t i on , 
which as earlier pointed out were undertaken in cement and ceramic 
industries. Of these f a c t o r s , the incept ion of the more f u e l o i l 
intensive factor ies am the genera l economic growth were the main 
causes of the increasing trend over the 1973/79 per iod . However, 
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substitution l a r g e l y accounted f o r the subsequent declining trends. 
The prices of crude o i l had moderate e f f e c t s on the increasing trends 
whereas they playeu f a c i l i t a t i n g r o l e on subst i tut ion. 
The r e l a t i o n s h i p between coa l consumption potential and 
consumption o f f u e l o i l it; obv ious. The implication is , however, that 
the minimum p o t e n t i a l f o r c oa l consumption in the Kenyan economy can 
be evaluated on the bas is of a scenario that eliminates fue l o i l . The 
basic assumption i s that use of Coai can be expanded so that i t 
completely r ep laces f u e l o i l . The d i f f e r e n c e between the actual coal 
consumption and t o t a l energy consumption i s the measure of coal potential. 
Put d i f f e r e n t l y t h i s f i g u r e i s the actual f u e l consumption. For the 
future this assumption p r e v a i l s but the t o t a l potential v/ould be the 
tota l projecteu energy consumption, which on assumption of zero growth 
would stand at the 1984 consumption, n lso to the extent that coal 
potential i s a r e f l e c t i o n o f the extent to which coal use can be 
expanded by r ep lac ing f u e l o i l , in terms o f proportions i t can be 
measured ei ther d i r e c t l y by the share o f f u e l o i l consumption or 
indirectly by the share of c oa l consumption. In other words, the third 
column of tab le 8 which i s f u e l o i l consumption shows the potential 
for coal in the r e spec t i v e years . However, tne shares of coal, in tne 
f i f t h column, are ind i r e c t measures o f the potent ia ls as tney indicate 
the extent to which Coal use would be expanued to completely replace 
fue l o i l . 
At the current pat tern o f energy consumption the implication 
of the fue l o i l e l im ina t i on scener io i s that coal use potential is 
about 432,000 tee per year . For the f u tu r e the f igure would be the 
projected t o t a l energy requirements . On the assumption of zero growth 
this f igure would stand a t 550,200 t e e , tne current to ta l energy con-
sumption. In terms o f p ropor t i ona l i nd i ca to r s the 22 per cent which 
was the share o f coa l in 1934 impl ies that potent ia l for coal use stands 
at 78 per Cent, of the t o t a l energy consumable in the sectors in question. 
\ 
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In short, although use of coa l has grown considerably 
and the use of fuel o i l has considerably dec l ined over the l as t 
decade, fuel o i l s t i l l dominates as a source of energy in the sectors 
where coal and fuel o i l are subst i tutes . With a low actual use and 
with highly feasible substitution p o s s i b i l i t i e s , the po t en t i a l f o r 
coal in Kenyan economy is high. The economy can expand i t s annual 
consumption of coal by 432,000 tee even at a zero growth r a t e , thereby 
eliminating the use of fuel o i l . In other words tn i s f i g u r e i s the 
minimum additional coal supply Kenyan economy would require to r e a l i z e 
a complete substitution of f u e l o i l with c o a l , at a zero growth r a t e f o r 
consumption of energy in the areas where subst i tut ion would be r e l e van t . 
- 4 .6 -
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Table 8: Coal and Fuel O i l Consumption and Share of Coal Consumption 
in the Kenyan Economy f o r t t h e 1973/1984 Period 
Consumption in 100 Tons o f Coal Equivalent ( tee ) and Share of 
Year Coal in Percentage 
Coal Fuel O i l Total Percentage 
1 9 7 3 5 0 . 0 4 3 2 . 9 4 8 2 . 9 1 1 . 5 
1 9 7 4 5 4 . 0 4 3 7 . 1 4 8 2 . 1 1 0 . 3 
1 9 7 5 3 2 . 0 4 6 4 . 3 1 9 6 . 3 6 . 9 
1 9 7 6 4 5 . 0 5 2 8 . 5 5 7 3 . 6 7 . 9 
1 9 7 4 4 . 0 5 3 7 . 7 5 8 1 . 7 7 , 6 
1 9 7 8 3 5 . 0 4 8 7 . 1 5 2 2 . 1 6 . 7 
1 9 7 9 6 0 . 0 4 5 4 . 0 5 1 4 . 1 1 1 . 7 
1 9 8 0 6 0 . 0 4 8 5 . 1 5 4 5 . 2 8 . 3 
1 9 8 1 9 1 . 2 4 4 1 . , 4 
5 3 2 . 1 1 7 . 1 
1 9 8 2 7 5 . 0 4 6 0 . 2 5 3 5 . 2 1 4 . 0 
1 9 8 3 9 1 . 0 3 6 4 . 0 4 0 9 . 7 1 5 . 4 
1 9 8 4 1 1 8 . 2 4 3 2 . 2 5 5 0 . 2 2 1 . 5 
Source: CBS, Respect ive Yearly Economic Survey. 
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SUMMARY AND CONCLUSION • 
Coal supply prospects are remarkably good. The ana l y s i s o f 
conditions which influence supply s i t u a t i o n s and the eva luat ion o f the 
Kenyan position within the i n t e r n a t i o n a l coa l economy ind i ca t e that 
accessabil ity of the Kenyan consumers t o the i n t e r n a t i o n a l sources o f 
coal is considerably favourable. Coal can reach the Kenyan market from 
d i f f e rent sources, which at the moment are not supplying coa l t o Kenya, 
with considerable ease and at cos t s which are comparable t o the costs at 
which Kenya i s currently acquir ing i t s coa l requirements. On the other 
hand, a number of constraints f a c e the current Kenya 's supp l i e r s o f coal. 
Coal consumption in Kenya has increased cons iderab ly both in 
absolute terms and in r e l a t i on to consumption o f f u e l o i l . In terms of 
energy equivalent of coal and f u e l o i l combined, the energy provided by 
coal was about 7 per cent o f the energy requirments o f those sec to rs which 
depended on these sources o f energy in 1977. However, by 1984 t h i s 
proportion had increased to about 20 per cent . The increase was due, 
primari ly, to moderate subst i tut ion o f f u e l o i l with coa l which has taken 
place with time and subsequent growths in consumption as w e l l as the emergence of 
new users. 
However, considerable p o t e n t i a l f o r c oa l consumption, within the 
Kenyan economy, s t i l l ex i s t s . This a r i s e s from subs t i tu t i on p o s s i b i l i t i e s 
indexed by fuel o i l consumption l e v e l s . A complete subs t i tu t i on o f fuel 
o i l with coal would necessari ly l ead t o a t l e a s t f i v e t imes increase in 
annual coal consumption. This r a i s e s the quest ion o f c a p a b i l i t y o f the 
current supply sources as w e l l as o f the prospects f o r p o t e n t i a l supply 
with respect to meeting the Kenyan requirements should subs t i tu t i on be 
fu l l y e f fected. 
In a nutshell the answer i s , t h a t , although the c a p a b i l i t i e s of 
the current sources of coal supply t o Kenya appear sub jec t t o a number of 
constraints, with the e x i s t i ng bas i c cond i t i ons and r e l a t e d internat ional 
supply potentials, on the o ther hand, and the Kenyan market p o s i t i o n , on the 
other, this market would be capable o f d e v e r s i f y i n g the supply sources not 
only to meet her coal requirements but a l s o t o ensure a cons iderable degree 
of supply security. 
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